Klippel-Trenaunay syndrome (KTS) is a rare disorder with a wide array of clinical manifestations. It is primarily a disorder of vascular malformations that is classically associated with the development of hemangiomas and venous malformations. Rarely will KTS present with visceral involvement. Venous malformations of the gastrointestinal tract in specific are an exceedingly rare manifestation of KTS. When present, it can result in life-threatening bleeding that is oftentimes difficult to manage. Our case highlights a 53-year-old woman who presented to our clinic with chronic rectal bleeding secondary to KTS.
Introduction
Klippel-Trenaunay syndrome (KTS) is a rare disorder resulting from vascular malformations, which was first described by two French physicians in 1900 [1] . It is characterized by a triad of hemangiomas (secondary to capillary dysplasias), soft tissue or bone hypertrophy, and venous anomalies [2] . Its pathogenesis remains unclear, but recent studies have suggested a mutation of the PIK3CA gene to be responsible [3] . The physiology behind visceral hemangiomas is thought to occur from shunting of blood in venous malformations of affected limbs into the internal iliac vein. Subsequently, the poor drainage of vesical, genital and rectal veins results in dilated venous malformations in their respective locations [4] .
Case Report
Our patient is a 53-year-old woman with a medical history significant for KTS that was referred to our gastroenterology clinic from her hematologist for rectal bleeding. The patient was known to our institution and had been receiving intravenous iron treatment for chronic iron deficiency anemia. The patient's anemia was secondary to known bladder and colon hemangiomas, which resulted in chronic hematuria and hematochezia. This, coupled with chronic right lower extremity varicosities, was enough to make the presumptive diagnosis of KTS. The patient reported first noticing the rectal bleeding 13 years prior, occurring intermittently with bowel movement. Despite her symptoms, the patient had persistently refused colonoscopy until presenting to our clinic. Notable laboratory workup included hemoglobin of 11 g/dL, hematocrit of 35.5%, a mean corpuscular volume of 79 fL and iron studies within normal limits. Physical exam was notable for right lower extremity varicose veins and a soft non-tender mass over the lumbar spine. After appropriate counseling, the patient agreed to undergo colonoscopy. Colonoscopy was done and revealed a tortuous colon with a purplish hue (Fig. 1 ). This was accompanied by enlarged submucosal blebs in the distal segment (sigmoid to rectum) (Fig. 2 ). There were also punctate erythematous mucosa within the same segment and internal hemorrhoids with stigmata of recent bleeding. Unfortunately, there were no lesions amenable to argon plasma coagulation, cautery or hemostatic clipping at the time. The patient followed up 4 weeks later with persistence of hematochezia, but with no hemodynamic instability.
Discussion
Present day, KTS has an estimated annual incidence rate of less than 1%, specifically occurring in every 1 in 100,000 live births. It has not been shown to have a predilection for race or gender, making its diagnosis yet more difficult for the clinician to elucidate [5] . In addition, its symptoms may mimic those of other disorders. These include, in particular, Parkes-Weber syndrome (PWS) and Proteus syndrome [6] . The prior will cause arteriovenous malformations, while the later has clas- sically been associated with soft tissue overgrowth. Both of these symptoms are well documented to occur in KTS. The hallmark feature of PWS that distinguishes it from KTS, is the presence of arteriovenous fistulas [7] . Proteus syndrome, on the other hand, will present with verrucous nevi and subcutaneous lipomas, which are absent in KTS [8] . It is important to make the distinction between these disorders due to the mortality associated with KTS-induced gastrointestinal bleeding. The presentation of KTS has a wide spectrum with the ability to affect every organ system. This is due to the unpredictable nature of vascular malformations [6] . Gastrointestinal KTS is a rare occurrence. Life-threatening gastrointestinal hemorrhage due to diffuse cavernous hemangiomas has been reported in up to 12.5% of patients afflicted with KTS [9] . Superimposed bladder hemorrhage has been reported to occur in 1% of these cases [10] . The most common reported sites of gastrointestinal bleeding are the distal colon and rectum but can occur along the entire gastrointestinal tract [11] . Further, KTS, a Rare Cause of Hematochezia Gastroenterol Res. 2018;11(6):426-429 KTS has also been associated with Kasabach-Merritt phenomenon in which platelet sequestration with secondary consumption of clotting factors occurs within the venous sinusoids of the vascular malformation [12] . Our patient was spared from this phenomenon, but did present with significant bleeding from the sigmoid colon, rectum and bladder. Diagnosis of gastrointestinal KTS is most readily accomplished through esophagogastroduodenoscopy (EGD) or colonoscopy. Capsule endoscopy has also been shown to be an effective tool in identifying gastrointestinal KTS [13] . Endoscopic ultrasound (EUS) is a newer modality that in addition to diagnosis can also make the distinction between KTS and portal hypertension in patients with underlying cirrhosis [14] . Endoscopic findings characteristic of KTS include bluish submucosal angiomatous lesions accompanied by dilated submucosal vascular structures [15, 16] . Biopsies are not routinely taken as it may precipitate massive bleeding which further increases mortality in patients with pre-existent hematochezia [17] .
Treatment of gastrointestinal KTS is centered on conservative measures. Due to the high risk of bleeding, endoscopic interventions are seldom pursued. Mild cases can be treated with simple iron replacement, while more severe cases necessitate blood transfusions. In cases of transfusion dependency, surgical resection or angiography with embolization has been shown to be effective alternatives [18] . In our patient, iron replacement was successful in maintaining adequate levels of hemoglobin, in lieu of chronic gastrointestinal bleeding.
Conclusions
In conclusion, gastrointestinal KTS is a rare cause of bleeding that can be life-threatening. Given its wide range of manifestations, it can be a challenge to diagnose. When suspected, a prompt investigation should take place with EGD or colonoscopy. This allows the clinician the ability to rule out other causes of massive gastrointestinal hemorrhage that are amenable to intervention. Once diagnosed, gastrointestinal KTS should be treated conservatively. More severe cases should be treated with surgical resection or embolization.
